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© Method and apparatus for disassembling and reassembling an article. 



© A pair of conveyor lines are provided: one for 
disassembling (22) a used article sequentially at a 
plurality of disassembling stations and the other for 
assembling (23) a navy identical article sequentially 
at a plurality of assembling stations, The disassem- 
bling stations are connected to assembling stations 
in one-to-one relation through a conveyor each. A 
reusable part of the used article which has been 
recovered at one of the disassembling stations is 
transferred by the conveyor to the corresponding 
assembling station for reuse in the new article, after 
taking necessary inspection. The conveying direc- 
tions of these conveyor lines are reverse to each 
Other, 



FIG. 1 
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Background of the invention 
1- Held of the Invention 

The present invention relates to a method of 
disassembling a used article so as to recover re- 
usable parts therefrom, and reassembling the re- 
usable parts into the same article, adding new 
parts in place of not-reusable parts of the used 
article. The present invention also relates to a dis- 
assembling and reassembling apparatus for the 
method. 

2. Related Art 

For the interest of environmental protection the 
modem trend in the industry is toward recycling 
articles. For example, lens-fitted photographic film 
packages, which are manufactured by Fuji Photo 
Him Co.. Ltd., are recovered, disassembled and 
inspected by the manufacturer, so as to reuse for 
reassembling the lens-fitted photographic film 
packages (hereinafter referred to as film packages). 

7Tie film package is constituted of a compact 
plastic resin package body having simple exposure 
mechanisms incorporated therein and containing 
photographic film therein. The package body can- 
not be repeatedJy loaded with film. After exposure 
of all available frames of the contained film, the 
whole film package is forwarded to a photofinishing 
laboratory through an agency. In the photofinishing 
laboratory, the exposed film, which has already 
been wound in a light-tight container in the pack- 
age body, is removed for developing and printing. 
The emptied package body is collected and dis- 
assembled by the manufacturer, so as to sort out 
reusable parts thereof. The reusable parts are re- 
served for each sort of parts after taking necessary 
inspections. TTien. the reusable parts are supplied 
to an automatic assembling line for assembling film 
packages. Such a film package that takes account 
of reuse of the parts is disclosed, for example, in 
JPA 4-177230. Also JPA 3-243930 and U.S.P.No. 
5.021,811 disclose single-use cameras with film 
preloaded therein which are designed for recycling. 

Because the film package does not require 
cumbersome loading and unloading of the film, nor 
complicated operation, the film package enables 
anyone to enjoy photography wrth ease. Besides, 
in order to make the price of the film package as 
low as comparable to the price of ISO 135 type 
photographic film or the like, and facilitate anyone 
to buy the film package, economizing of the film 
package has been thoroughly pursued. 

On the other hand, recycling requires plenty of 
works such as disassembling of articles, sorting of 
parts, inspection of the parts, and so forth. Because 
these works have been carried out mainly by man 



power, the cost of recycling is rather high than the 
cost of manufacturing anew, on the account of 
personnel expenses. Furthermore, according to the 
conventional recycling system, not only a large 
s scale depot for reserving the recovered parts but 
also a transport system for supplying these parts to 
the assembling line are necessary. Therefore a 
system for controlling and managing the stock-and- 
runmng of the recovered parts is also necessary. 
J o Another factor that increases the cost of re- 
cycling is that the time taken from the recovery to 
the reassembling of the reusable parts in the con- 
ventional recycling system is too large. 

15 Summary of the Invention 

In view of the foregoing, an object of the 
present invention is to rationalize the works neces- 
sary for reusing parts of the used article. 
20 Another object of the present invention is to 
minimize the time lag between recovery and reas- 
sembling of the reusable parts, so as to minimize 
the cost of reuse. 

To achieve the above objects, the present in- 
2S vention provides a pair of conveyor lines: one for 
disassembling a used article sequentially at a plu- 
rality of disassembling stations and the other for 
newly assembling the same article sequentially at a 
plurality of assembling stations. At least one of the 
30 disassembling stations is connected through a con- 
veyor to a corresponding one of the assembling 
stations, where a reusable part of the used article, 
which has been recovered at that disassembling 
station and conveyed by the conveyor, is assem- 
35 bled. 

Because the reusable part recovered at the 
disassembling station is directly sent to the assem- 
bling station for assembling that part, the time lag 
between recovery and reassembling of reusable 
40 part is minimized. Also, the recycling system of the 
invention needs neither targe scale depot nor large 
scale supply system for the recovered parts. 
Therefore, it is possible to reassemble the article at 
a low cost. 

*5 According to a preferred embodiment of the 
invention, the conveying direction of the one con- 
veyor line is reverse to the other. Thereby, it is 
possible to minimize the distance between the cor- 
responding disassembling and assembling stations. 
so According to another preferred embodiment, a 
trailing end of the disassembling line and a leading 
end of the assembling line are connected to form a 
continuous conveyor line. Thereby, a depot for 
reserving the most basic reusable part can be 
55 omitted. 
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Brief Description of the Drawings 

Other objects and advantages of the present 
invention will become apparent in the following 
detailed description of the preferred embodiments s 
when read in connection with the accompanying 
drawings, wherein like reference numerals desig- 
nates like or corresponding parts throughout the 
several views, and wherein: 
Figure 1 schematically shows an example of an 7 0 
article to be disassembled and reassembled ac- 
cording to a method of the invention; 
Figure 2 schematically shows an overall con- 
struction of a disassembling and reassembling 
apparatus according to an embodiment of the is 
invention; and 

Figure 3 schematically shows an overall con- 
struction of a disassembling and reassembling 
apparatus according to another embodiment of 
the invention. 

Detailed Description of the Preferred Em bodi- 
ment ~~ ~" " 

Rg.1 shows an example of article 10 to be 25 
disassembled and reassembled. The. article 10 i$ 
constituted of a main body 11 having eight parts 12 
to 19 incorporated therein and a lid 20 closing the 
main body 11. 

In Fig.2 showing a disassembling and reassem- 30 
bling apparatus 21. a disassembling line 22 and an 
assembling line 23 are arranged in parallel to each 
other. The article 10, which has been recovered 
from the market is fed from a feeder 25 to the 
disassembling line 22. The recovered article 10 35 
may be subjected to a necessary inspection before 
it is loaded in the feeder 25. though such an 
inspection process is omitted in this embodiment 

In the first station Si of the disassembling line 
22. the article 10 is subjected to a preliminary ao 
treatment for enabling the lid 20 to be separated 
from the main body 20. For instance, screws are 
loosen and removed. Thereafter, the article 10 is 
conveyed to a second station S2. There are several 
types of conveyors such as a pallet type conveyor 45 
and a direct conveyor such as a rod type conveyor 
wherein articles are moved by directly pushed with 
a rod. In the embodiment shown in Rg.2, the direct 
conveyor is adopted. 

In the second station S2, the lid 20 is removed 50 
off the main body 11 and placed onto a parts 
transfer device 26 by means of a pick-and-place 
unit, hereinafter called simply as P&P unit, though 
the P&P unit is not shown for clarity. The parts 
transfer device 28 transfers the removed lid 20 to ss 
the assembling line. The parts transfer device may 
be selected in accordance with the shape of the 
parts as well as the necessary functions. For exam- 



ple, the parts transfer device is a pitch advance 
type conveyor, a rectilinear type vibrating feeder, a 
belt conveyor or the like. 

When the main body 11 is conveyed from the 
second station S2 to the third station S3, the part 
19 is removed from the main body 11 and placed 
onto a parts transfer device 30. Assuming that total 
visual inspection of the part 19 is necessary in view 
of the function of the article 10. a visual inspector 
32 is provided in correspondence with the parts 
transfer device 30 so as to determine whether the 
part 19 is reusable or not every time the part 19 is 
placed on the parts transfer device 30. If the part 
19 is determined to be not reusable, the part 19 is 
ejected out of the lines by a rejected part ejector 
33. In order to compensate for the ejected part 19. 
a feeder 34 replenishes the parts transfer device 
30 with a new part 19. 

ft is to be noted that a new part is replenished 
each time a corresponding recovered part is eject- 
ed, assuming that the conveying speed of the 
assembling line 23 is substantially equal to that of 
the disassembling line 22. If the speed of the 
assembling line 23 is less than that of the disas- 
sembling line 22, a number of new parts are re- 
plenished depending on the number of correspond- 
ing recovered and reserved parts. 

When the main body 11 is conveyed from the 
third station S3 to the fourth station S4, the part 18 
is removed from the main body 11. The part 18 is 
transferred from the main body 11 directly to a 
bowl of a bowl type feeder by means of a not- 
shown P&P unit 

When the main body 11 is conveyed from the 
fourth station S4 to the fifth station SS. the part 17 
is removed from the main body 11. The part 17 is 
always ejected from the Tines to a depot 39 by a 
not-shown P&P unit, assuming that the part 17 is 
not reusable as H is since the part 17 has great 
influence on the reliability of the article 10. 

When the main body 11 is conveyed from the 
fifth station S5 to the sixth station S6, the part 16 is 
removed from the main body 11, The part 16 is 
transferred to the assembling line 23 through a 
parts transfer device 42 in the same way as the 
parts transfer device 28. 

At the seventh station S7. the part 15 is re- 
moved from the main body 11. The part 17 is. for 
instance, a unit constituted of a plurality of ele- 
ments and having an independent function. There- 
fore, the part 15 is subjected to an examination for 
confirming that the independent function is effec- 
tive, before the part 15 is reassembled into the 
main body 11. For the examination, a not-shown 
P&P unit transfers the part 15 from the station S7 
to an index table 44, wherein a function examiner 
45 examines the part 15 upon its function. K neces- 
sary, a plurality of function examiners may be 
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provided for this purpose, if the function examiner 
45 determines the part 15 as defective, the part 15 
.s ejected by an ejector 46 in a station of the index 
table 44. 

In this example, only the parts 10, 18, 16 and s 
15 are supposed to be substantially reusable but 
the remaining parts 17, 14, 13 and 12 are not 
supposed to be reusable. Therefore, in the eighth 
station SB, the main body 11 * subjected to an 
inspection for confirming that the necessary parts 10 
have been removed therefrom. Then, the remaining 
parts 12 to 14 are ejected out of the lines at the 
station S8. Thereafter, the main body 11 is re- 
served in a depot 47. Simultaneously, it is deter- 
mined whether the main body n is reusable or is 
not, and the reusable main body n fc transferred 
to the assembling line : 23 through a conveyer 46 

On the assembling line 23, a new main body 
11 is supplied from a feeder 51 to the line 23 
Instead of the new main body 11, the reusable 20 
man body 11 that has been recovered at the 
station S8, may be fed to the assembling line 23 
in either case, the main body 11 is mounted with 
the part 12 at a station S9. The part 12 is supplied 
from a magazine type feeder 53, and mounted in &> 
the main body H by means of a not-shown P&P 
unit. 

At subsequent stations S10 and 811, the parts 
13 and 14 are supplied from bowl type feeders 56 
and 57, respectively, to be sequentially mounted In so 
the main body 11 by means of not-shown P&P 
units. At a station S12, the part 15 which has been 
determined to be reusable by the function exam- 
iner 45, is mounted in the main body 11. Or 
otherwise, a new conforming part 15 is replenished 35 
by a magazine type feeder 59 so as to be mounted ' 
in the main body 11 at the station Si 2. 

At a station S13, the main body 11 is mounted 
wrtti the part 16 which has been recovered at the 
station S6 of the disassembling line 22 and trans- aq 
ferred to the station S13 through the parts transfer 
device 42, At a station Si 4, a new part 17 is 
supplied from a bowl type feeder 63 and mounted 
m the main body 11. At a station $15. the part 18, 
which has been recovered at the station S4 and 45 
reserved in the bowl feeder 36, is mounted in the 
main 

body 11. Al a station S16, the part 19. which has 
been recovered at the station S3 and determined 
non-defective by the visuel inspector 32, is moun- 50 
ted in the main body 11 . Instead of the recovered 
part 19. a new part 19 may be supplied from the 
feeder 34 and mounted in the main body 11. 

At a station 817, the lid 20 recovered at the 
station S2 is secured to the main body 11 through ss 
screws or the like. For the screw connection, a 
screw feeder and a screw driver and so forth may 
be necessary, though these devices are omitted for 



clarity. Finally, an article that is identical to the 
article 10 is produced. Trie produced article is 
inspected at an inspection station S18 and there- 
after stored in a depot 68. 

shows a disassembling and reassembling 
apparatus 70 according to another embodiment of 
the invention, wherein a main body 11 i S carried on 
a pallet 71. As for the pallet type conveyer, it is 
unnecessary to form a disassembling and assem- 
bling lines 72 and 73 rectilinear. Rather, a continu- 
ous conveying line 74 including these lines 72 and 
73 connected to each other through a curved con- 
™*tion line, can be adopted so far as the main 
body 11 is supposed to be reusable. In this ar> 
paratus 70, the first station S20 of the disassem- 
bling line 72 and the last station S2S of the assem- 
bling line 73 are connected through a parts transfer 
device 75. The parts transfer device 75 sends a 
part recovered at the station S20 to the station $26 
A part removed from the main body 1 1 at th* 
next station S21 of the disassembling line 72, is 
transferred to a corresponding station s25 of the 
assembling line 73 through a parts transfer device 
76, while being inspected by an inspector 77 at 
that time. If the part is rejected by the inspector 77 
the part is ejected by an ejector 78. A parts feeder 
79 replenishes a new part so as to compensate fcx 
the ejected part, and the new part is sent to the 
station S25 through the parts transfer device 76. 

A station $22 of the disassembling line 72 and 
a station S24 of the assembling line 73 are con- 
nected through a parts transfer device 80. and 
inspector 81. an ejector 82 and a parts feeder 83 
in the same way as described with respect to th« 
stations $21 and $25. A station S23 disposed 
between the lines 72 and 73 is a main body 
inspection station. 

Although there are P&P units in the respective 
stations S20 to S26. the P&P units are not shown 
for clarity. 

White the present invention has been do- 
scribed in detail with respect to the preferred em- 
bodiments shown in the drawings, the present in- 
vention should not be limited to the abovedescrib- 
ed embodiments, but on the contrary, various 
modifications may be possible within a scope of 
the appended claims. 

Claims 

1. A method of disassembling a used article and 
assembling a new article which has the same 
construction as said used article, by reusing at 
least a first part of said used article, said 
method comprising the steps of: 

conveying said used article on a first line 
(22,72) having a plurality of disassembling sta- 
tions aligned thereon for sequentially disas- 
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sembling said used article; 

removing said first part from said used 
article at a first one of said disassembling 
stations; 

transferring said first part from said first 5 
disassembling station directly to a first assem- 
bling station through a transfer line 
(28,30.35,42,44; 75,76,80). said first assenv 
bfing station being one of a plurality of assem- 
bling stations which are aligned on a second to 
line (23,73) for sequentially assembling said 
new article; and 

mounting said first part at said first assem- 
bling station to other parts of said new article 
which have been assembled in the preceding 15 
assembling stations. 

2. A method as recited in claim 1, further com- 
prising the steps of: 

determining whether said first part is re- 20 
usable or not directly after said removing step, 
so as fo transfer said first part to said first 
assembling station if said first part is deter- 
mined to be reusable. . 

25 

3- A method as recited in claim 2, wherein said 
determining step is performed on said transfer 
line, further comprising the step of ejecting 
said first part out of said transfer line if said 
first part is not reusable. & 

4. A method as recited in claim 3, further com- 
prising the step of supplying said first assem- 
bling station with a new part which is identical 

to said first part, each time said first part is 35 
ejected. 

5. A method as recited in claim 4, wherein the 
sequence of assembling on said second line is 
reverse to the sequence of disassembling on 40 
said first line. 

6. A method as recited in claim 5. wherein said 
first and second lines are disposed in parallel 

to each other, and the conveying direction of 45 
said second line is reverse to that of said first 
line. 

7. An apparatus for disassembling a used article 

and assembling a new article which has the 50 
same construction as said used article, by 
reusing at least a first part of said used article, 
said apparatus comprising: 

a first conveyor line (22,72) having a plu- 
rality of disassembling stations (S1-S8; S20- 55 
$22) aligned thereon for sequentially disas- 
sembling said used article; 

a second conveyor line (23.73) having a 



plurality of assembling stations (S9-S18; $24- 
S28) aligned thereon for sequentially assem- 
bling said new article; and 

means (28.30,36,42.44; 75,76.80) for trans- 
ferring said first part, which is removed from 
said used article at a first one of said disas- 
sembling stations, directly to a first one of said 
assembling stations so as to reuse said first 
part at said first assembling station. 

8. An apparatus as recited m daim 7 . further 
comprising: 

means (32,45; 77,81) for determining 
whether said first part is reusable or not. so as 
to transfer said first part to said first assem- 
bling station if said first part is determined to 
be reusable, said determining means being 
disposed in the vicinity of said transferring 
means. 

9. An apparatus as recited in claim 8 , further 
comprising: 

means (33.46; 78,82) for ejecting said first 
part out of said transferring means rf said first 
part is not reusable. 

10. An apparatus as recited in claim 9 , further 
comprising: 

means (34,59) for supplying said first as- 
sembling station with a new part which is iden- 
tical to said first part, each time said first part 
is ejected. 

11. An apparatus as recited in claim 7, wherein the 
sequence of assembling on said second con- 
veyor line is reverse to the sequence of disas- 
sembling on said first conveyor line. 

12. An apparatus as recited in claim 11, wherein 
the conveying direction of said new article is 
reverse to the conveying direction of said first 
conveyor line. 

13. An apparatus as recited in claim 12, wherein 
said first and second conveyor lines (22.23) 
extend in parallel to each other. 

14. An apparatus as recited in claim 12 , wherein a 
trailing end of said first line (72) and a leading 
end of said second line (73) are connected to 
form a continuous conveyor line (74). 

15. An apparatus as recited in claim 14. wherein 
said continuous conveyor line is constituted of 
a pallet type conveyor. 
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FIG. I 
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FIG. 2 
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